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ABSTRACT 



In a power transmitting system of a four-wheel drive vehicle 
in which driving force provided from a transmission coupled 
to a laterally mounted front drive engine is distributed to 
front and rear wheels through a transfer disposed behind the 
engine, the transfer comprises a pair of bevel gears which 
change a transmission direction of the driving force; a first 
and second gears which shift an axis of a pinion shaft in 
parallel; and an output shaft which is rotatably inserted into 
the second gear. A hydraulic multi plate clutch couples the 
second gear and the output shaft so that engagement and 
disengagement are freely allowed, and is disposed on the 
axis of the second gear and more closely to the engine 1 side 
than the second gear. Additionally, a spline shaft formed at 
a top of an input shaft of the propeller shaft is spline-fitted 
into the second output shaft. Thereby, back-and-force shift is 
allowed. A steering gear box is located in downward of the 
front side input shaft. 
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POWER TRANSMirriNG SYSTEM FOR 
four-wheel DRIVE VEHICLE 

BACKGROUND OF THE INVENTION 
[0001] 1 . Field of the Invention 

[0002] The present invention relates to a power transmit- 
ting system of a four-wheel driving vehicle which distributes 
driving force outputted from a transmission coupled to a 
laterally mounted front drive engine onto a front wheel and 
a rear wheel. 

[0003] 2. Description of the Related Art 

[0004] Conventionally, as a transmission system of a 
vehicle, particularly, for a four wheel drive vehicle, a 
coupling mechanism section such as a hydrauHc multi plate 
clutch or a viscous coupling is disposed in a transfer. A 
distribution of driving force onto a rear wheel is continu- 
ously controlled through the coupling mechanism section. 
Incidentally, in the four wheel drive vehicle in which an 
engine is laterally arranged, the coupling mechanism section 
is generally arranged on an axis line of a front wheel driving 
shaft or on an axis line of a pinion shaft of bevel gears. 

[0005] For example, in a Japanese Patent Unexamined 
Publication No. Hei. 7-223455 (JP-A-7-223455), there is 
disclosed a viscus coupling (couphng mechanism section) 
which is provided on a side of a differential gear between 
front wheels, for transmitting a driving force inputted from 
the differential gear to rear wheels. 

[0006] In addition, in a Japanese Patent Unexamined 
Publication No. Hei. 6-107019 (JP-A-6-107019), there is 
disclosed a hydraulic servo wet type multi plate clutch 
(coupling mechanism section) which is disposed between an 
output gear of a hypoid pinion of a transfer unit and a 
propeller shaft for rear wheel. 

[0007] However, as described above, in case that the 
coupUng mechanism section is disposed on the axis line of 
the front wheel driving shaft, a position of the differential 
gear for being disposed in a transfer is restricted. Further, in 
some frame structure of a body, when transfer becomes 
large-sized in a direction of an axle shaft, a mountability 
thereof is reduced. 

[0008] While, when the coupling mechanism section is 
disposed on the axis line of the pinion shaft of the bevel 
gears, the transfer becomes large-sized in the direction firom 
front to rear. In such case, the coupling mechanism section 
with a large diameter generally intersect at above or below 
of a steering gearbox or a body frame structure (cross 
member etc.). Here, in order to keep a good positional 
relation among the cross member etc. and couphng mecha- 
nism secrion, to change in the position of the steering gear 
box or to bend the cross member etc. causes a complicated 
body constitution or an increase in the number of models for 
vehicles. Moreover, v/hen the coupUng mechanism section 
with a large diameter intersect above or below of the steering 
gear box or the cross member etc., it causes that a cabin 
space or a ground clearance of a vehicle is reduced. 

[0009] Also, a driving force from a transmission coupled 
to a laterally mounted front drive engine is transmitted, 
through a gear mechanism including bevel gears such as 
hypoid gears, to a transmission shaft section such as a 
propeller shaft longitudinally arranged at a backward of the 



gear mechanism. From the transmission shaft section, the 
driving force is transmitted to a final reduction gear unit of 
rear wheels. Therefore, an output shaft from the gear mecha- 
nism is protruded in a backward of the vehicle and coupled 
to an input shaft of the transmission shaft section. 

[0010] For example, in a Japanese Patent Unexamined 
Publication No. Hei. 10-291422 (JP-A-1 0-291422), there is 
disclosed a technology in which driving force by a trans- 
verse engine is transmitted from a front wheel differential 
gear unit, through a ring gear and a pinion gear (a pair of 
bevel gears) as hypoid gears, to an output shaft extending in 
a backward of the pinion gears. From which output shaft, the 
driving force is transmitted to a propeller shaft. 

[0011] Incidentally, in order to transmit the driving force 
from an engine to rear wheels, it is important for transmit- 
tance of the driving force that a steering gear box and body 
frame members or the Uke, in front arranged from side to 
side to the vehicle, are arranged to be prevented from 
geometrically intersecting mutually. That is, a cabin space, 
a steering characteristic, a ground clearance etc are strongly 
depended on the structure to be arranged in such a manner 
that the driving force is transmitted without being interfered 
with the steering gear box and body frame members or the 
Hke, 

[0012] In general, in the case of a laterally mounted front 
drive engine, al immediately backward of the gear mecha- 
nism, small diameter portions are provided on each of the 
oiitput shaft of the gear mechanism and the input shaft of the 
transmission shaft section so that such objects as a steering 
gear box and body frame members in front are geometrically 
avoided. Therefore, it is required that the transmission and 
gear mechanism are made smallest possible. It is required 
that the section of the shaft, which have small diameter, is 
protruded in the backward from a suitable position of the 
gear mechanism and provided with a small diameter, for 
avoiding an interference with one another. 

[0013] In JP-A-10-291422, a pair of the bevel gears are 
provided, an input shaft section of the propeller shaft is 
directly coupled to an output shaft extending backward from 
a pinion gear as a driven gear of the pair of the bevel gears. 
In such constitution, there is no other gear trains, therefore, 
the number of parts to be installed can be reduced, and it is 
advantageous for downsizing. 

[0014] However, from a view of a positional relation 
between an outlet position from the bevel gears and the 
differential gear unit being independent (relation to the 
position of disposing the propeller shaft), it causes a problem 
of reducing a degree of design flexibility in making an 
intersecting axes angle in a universal joint fall within a 
specified allowed value for suppressing vibration and noise, 
in the upper and lower sides and in the left and right sides 
of the vehicle, 

[0015] In addition, particularly in a four wheel drive 
vehicle, for designing a vehicle to be a 4WD with functions 
and performances of the steering gear box and body frame 
members being made well exhibited, a degree of flexibiHty 
is too lowered, since it is necessary to layout a structure in 
which a transmitting power from a power transfer system 
between the front and rear wheels to the propeller shaft. This 
also causes a problem of increasing items to be made 
compromised. 
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SUMMARY OF THE INVENTION 

[0016] The present invenlion has been made in view of 
foregoing with a first object of providing a power transmit- 
ting system of a vehicle, particularly a four wheel drive 
vehicle in which power transmitting system can be consti- 
tuted to be compact, and have a good mountability. 

[0017] Also, the invention has been made in view of 
foregoing with a second object of providing a power trans- 
mitting system of a vehicle which system is small, capable 
of keeping a good positional relation of a steering mecha- 
nism without changing a geometrical arrangement thereof. 
The power transmitting system of the present invention 
makes advantageous in suppressing vibration and noise 
while easily overcoming specified limitations. The present 
invention produces the power transmitting system easily 
made to comply with various variation in specification of an 
engine or a body, and provided with a high degree of 
flexibility in setting. 

[0018] In order to solve above problems, according to a 
first aspect of the present invention, in a power transmitting 
system of a four wheel drive vehicle, driving force provided 
from a transmission coupled to a laterally mounted firont 
drive engine is distributed to front and rear wheels through 
a transfer disposed behind the engine, the transfer comprises 
a pair of bevel gears which change a transmission direction 
of the driving force; a first gear provided on a transmission 
shaft section for the driving force whose transmission direc- 
tion is changed by the bevel gears; a second gear engaged 
with the first gear for shifting an axis of the transmission 
shaft section in parallel to itself; an output shaft which is 
rotatably inserted into a gear shaft of the second gear, for 
allowing the driving force to be transmitted to a propeller 
shaft; and a coupling mechanism section which can control 
a transmission torque between the gear shaft of the second 
gear and the output shaft. The coupling mechanism section 
is disposed on the axis of the second gear more closely to the 
engine side than the second gear. 

[0019] In addition, in a power transmitting system of a 
four wheel drive vehicle, a coupling mechanism -containing 
chamber for containing the coupling mechanism section is 
independendy provided in a transfer case of the transfer. 
Liquid tight separation, between the coupling mechanism- 
containing chamber and other containing chambers contain- 
ing other parts, is performed by providing a seal member 
made slidably contacted around the gear shaft of the second 
gear extendcdly provided into the coupling mechanism- 
containing chamber. 

[0020] Moreover, in a power transmitting system of a four 
wheel drive vehicle, a hydrauUc mulli plate clutch capable 
to be applied for the coupling mechanism section. 

[0021] Furthermore, in a power transmitting system of a 
four wheel drive vehicle, the coupling mechanism section is 
a coupling which generates a transmission torque depending 
on a difference between a front wheel rotating speed and a 
rear wheel rotating speed or on an input torque. 

[0022] According to a second aspect of the present inven- 
tion, in a power transmitting system of a vehicle, in which 
driving force provided fi-om a transmission coupled to a 
front engine is transmitted through a gear mechanism to a 
transmission shaft section, the driving force is transmitted 
from the transmission shaft section to a final reduction gear 



unit of rear wheels. An axis line of an output shaft of the gear 
mechanism is arranged to locate one of above and below of 
members for constituting vehicle, the members being pro- 
vided firom side to side to the vehicle. The output shaft is 
formed into a hollow shaft with inside face thereof made to 
be a spline hole. An input shaft of the transmission shaft 
section is formed into a spline shaf. Here, the output shaft 
and the input shaft are slidably spline-fitted. 

[0023] That is, in this power transmitting system of a 
vehicle, an axis line of an output shaft of the gear mechanism 
is arranged to locate one of above and below of members for 
constituting vehicle (hereinafter "the vehicle constimting 
members*'), the vehicle constituting members being pro- 
vided from side to side to the vehicle. In this structure, the 
vehicle constituting members are easily arranged at the 
optimum position in a wide space. For example, the vehicle 
constituting members taken as a steering gear box is capable 
of keeping a good positional relation to the power transmit- 
ting system without changing a geometrical arrangement of 
the steering mechanism. Thus, the power transmitting sys- 
tem can have advantageous in suppressing vibration and 
noise while easily overcoming specified limitations. In addi- 
tion, a high degree of flexibility can be kept with respect to 
a position of arranging the vehicle constituting member, 
such as the steering gear box, so that the transmission system 
is allowed to comply with various variations in specification 
of an engine or a body. 

[0024] In a power transmitting system of a vehicle, a 
transaxle is coupled to a laterally mounted front drive 
engine. A gear mechanism is provided in connection with a 
front differential gear unit. Here, a power given from the 
transaxle is transmitted through the gear mechanism to a 
transmission shaft section. The power is transmitted from 
the transmission shaft section to a final reduction gear unit 
of rear wheels. The gear mechanism has bevel gears and 
helical gears. An axis line of an output shaft of the gear 
mechanism is arranged to locate one of above and below the 
vehicle constituting members provided firom side to side to 
the vehicle. The output shaft is formed into a hollow shaft 
with inside face thereof formed into a spline hole. An input 
shaft of the transmission shaft section is formed into a spline 
shaft. The output shaft and the input shaft are slidably 
spline-fitted. 

[0025] That is, in this power transmitting system of a 
vehicle in which a laterally mounted front engine is 
installed, the axis line of the output shaft of the gear 
mechanism is arranged to locate one of above and below a 
vehicle constituting members provided from side to side to 
the vehicle. In this structure, the vehicle constituting mem- 
bers to be easily arranged at the optimum position in a wide 
space are allowed. For example, the vehicle constituting 
members taken as a steering gear box is capable of keeping 
a good positional relation to the power transmitting system 
without changing a geometrical arrangement of the steering 
mechanism. Thus, the power transmitting system have 
advantageous in suppressing vibration and noise while eas- 
ily overcoming specified limitations. In addition, a high 
degree of flexibility can be kept with respect to a position of 
arranging the vehicle constituting members, such as the 
steering gear box, so that various variations in specification 
of an engine or a body capable to be applied are allowed. 

[0026] Moreover, in a power transmitting system of a 
vehicle in which a transaxle coupled to a laterally mounted 



11/25/2003, EAST Version: 1.4.1 



us 2003/0141127 Al 



3 



Jul. 31, 2003 



froQt drive engine is provided, a gear mechanism is provided 
in connection with a front differential gear unit. A power 
given from the transaxle is transmitted through the gear 
mechanism to a transmission shaft section, the power is 
transmitted from the transmission shaft section to a final 
reduction gear unit of rear wheels. The gear mechanism has 
bevel gears and helical gears. At least one of an output shaft 
of the gear mechanism and an input shaft of the transmission 
shaft section is formed into a solid shaft. And a flange joint 
is provided at an end of each of the output shaft and the input 
shaft. The soHd shaft is arranged to locate one of above and 
below a vehicle constituting members provided from side to 
side to the vehicle. The output shaft and the input shaft are 
flange coupled each other at a front side or backward of the 
vehicle constituting members. 

[0027] That is, in the power transmitting system of a 
vehicle with a laterally mounted front drive engine, the solid 
shaft is arranged to locate one of above and below a vehicle 
constituting members provided from side to side to the 
vehicle. In this structure, the diameter of the shaft is made 
reduced, the shaft being located at least one of above or 
below the vehicle constituting members. Furthermore, when 
coupling the output shaft of the gear mechanism and the 
input shaft of the transmission shaft section with the flange 
joint, the flange joint having the largest diameter is made 
located in such a manner that the position of the vehicle 
constituting members is avoided without interfering with the 
power transmission. In this structure, the vehicle constitut- 
ing members such as the steering gear box are allowed to be 
easily arranged at the optimum position in a wide space. 
Thus, a good positional relation of a steering mechanism to 
the power transmitting system can be kept without changing 
a geometrical arrangement of the steering mechanism, and 
the power transmitting system is made advantageous in 
suppressing vibration and noise while easily overcoming 
specified limitations. In addition, a high degree of flexibility 
can be kept with respect to a position of arranging the 
vehicle constituting members such as the steering gear box, 
so that various variations in specification of an engine or a 
body are realized. 

[0028] In addition, the output shaft of the gear mechanism 
has a helical gear provided around the shaft, the helical gear 
constituting the gear mechanism. In this structure, the gear 
mechanism to be further downsized is allowed to large the 
degree of flexibihty in arranging the vehicle constituting 
members. 

[0029] Moreover, on the input shaft of the transmission 
shaft section, a narrowed section with a diameter which 
corresponding to a shape of the vehicle constituting mem- 
bers is provided so that a transmission strength of transmit- 
ted power is ensured. By providing such narrowed section, 
it becomes possible to avoid vehicle constituting members 
having various shapes, in positions. 

[0030] Furthermore, the gear mechanism comprises at 
least one pair of gears which shifts the output shaft in 
parallel with itself. In this structure, it is possible that the 
output shaft of the gear mechanism is freely located, accord- 
ing to the anangement of the vehicle constituting members. 
In addition, a gear ratio of the pair of gears is freely 
determined so that the realization of the optimum power 
transmission is allowed. 



BRIEF DESCRIPTION OF THE DRAWINGS 

[0031] FIG. 1 is a cross sectional view of a principal part 
of a transfer; 

[0032] FIG. 2 is a skeleton diagram of a gear mechanism 
section and a hydraulic multi plate clutch; 

[0033] FIG. 3 is an enlarged cross sectional view of a 
principal part of a clutch chamber; 

[0034] FIG. 4 is a side view showing a positional relation 
among a transfer shaft, a steering gear box and a cross 
member; 

[0035] FIG. 5 is a side view showing another positional 
relation among a transfer shaft, steering gear box and cross 
member; 

[0036] FIG. 6 is a skeleton diagram showing another 
positional relation among a transfer shaft, a steering gear 
box and a cross member; 

[0037] FIG. 7 is an illustration showing positional relation 
of each of sections from the final gear to the propeller shaft 
with the steering gear box according to the fij»fembpdiment 
of the invention; ^ ^^L'iS^ 

[0038] FIG. 8 is an iUustration of the constitution on the 
transmission output side in the above; 

[0039] FIGS. 9A and 9B are illustrations showing the 
connection between the output shaft from the transfer and 
the propeller shaft according to the second embodiment of 
the invention. 

DETAILED DESCRIPTION OF THE PREFERED 
EMBODIMENT 

[0040] An embodiment of die present invention wfll be 
explained in the foUowing with reference to drawings. The 
drawings relate to the embodiment of the present invention. 
FIG. 1 is a cross sectional view of a principal part of a 
transfer, FIG, 2 is a skeleton diagram of a gear mechanism 
section and a hydraulic multi plate clutch, FIG. 3 is an 
enlarged cross sectional view of a principal part of a clutch 
chamber, FIG, 4 is a side view showing a positional relation 
among a transfer output shaft, a steering gear box and a cross 
member, FIG. 5 is a side view showing another positional 
relation among a transfer output shaft, steering gear box and 
cross member, and FIG. 6 is a skeleton diagram showing 
another positional relation among a transfer output shaft, a 
steering gear box and a cross member. 

[0041] In FIG. 1, reference numeral 1 denotes a laterally 
mounted front drive engine in a front engine room of a 
vehicle. A transmission 2 is jointed on the left side of the 
engine 1. A transfer 3 is integrally provided on a backward 
of the transmission 2. After a revolution thereof is changed 
to a specified one by the transmission 2, a driving force 
outputted from the engine 1 is distributed by the transfer 3 
onto both of front wheel and rear wheel. Here, as shown in 
the figure, the transfer 3 is arranged behind the transmission 
2 with an of&et toward the engine 1. 

[0042] Specific explanation will be given about the trans- 
fer 3. The transfer 3 comprises a front differential unit 5 
which transmits the driving force from the transmission 2 to 
the front wheel, a gear mechanism section 7 which distrib- 
utes the driving force, transmitted to a differential case 6 of 
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the front differential unit 5, to the rear wheel, and a hydraulic 
multi plate clutch 8 as a coupling mechanism section which 
continuously carries out a variable control of distribution of 
the driving force to the rear wheel in response to a running 
condition, road surface condition and the like. The above 
constituents are respectively contained in a differential con- 
taining chamber 10, a gear containing chamber 11 and a 
clutch containing chamber 12 as a coupUng mechanism- 
containing chamber which are provided in a transfer case 9 
so that a principal part of the transfer 3 is constituted. 

[0043] That is, in the front differential unit 5, a final gear 
17 is provided on an outer periphery of the differential case 
6. The final gear 17 is engaged with a drive gear 16 fixed to 
an output shaft 15 of the transmission 2. 

[0044] The front differential unit 5 is a bevel gear-type 
differential unit. The front differential unit 5 is constituted by 
comprising a pair of differential pinions 21, 21 being rotat- 
ably supported around a pinion shaft 20 fixed in the differ- 
ential case 6, a left and right side gears 22L and 22R engaged 
with the differential pinions 21, 21, and or the like. The 
driving force transmitted from the differential case 6 to the 
side gears 22L and 22R through the differential pinions 21, 
21, is to be transmitted to a left and right front wheels 
through a left and right front wheel drive shafts 25L and 
25R, Here, the front wheel drive shafts 25L and 25R are 
inserted into a left and right cylinder sections 26L and 26R 
on the left and right of the differential case 6 and spline-fitted 
to the side gears 22L and 22R, respectively. 

[0045] In addition, the right side cylinder section 26R (on 
the right) of the differential case 6 is extended to the inside 
of the gear containing chamber 11 so that the driving force 
is transmitted through the extended right side cylinder 26R 
to the gear mechanism section 7. 

[0046] Here, on an outer periphery of an intermediate 
section of the cylinder section 26R, an oil seal 27 held by the 
transfer case 9 is made in shdable contact with the cylinder 
section 26R. Due to the oil seal 27, liquid tightness is kept 
between the inside of the differential containing chamber 10 
and the inside of the gear containing chamber 11. Addition- 
ally, when a lubricant for lubricating the front differential 
unit 5 is the same one as a lubricant for lubricating the gear 
mechanism section 7, the oil seal 27 can be omitted. 

[0047] The gear mechanism section 7, as shown in FIGS. 
1 and 2, is constituted by comprising a pair of bevel gears 
(a first and second bevel gears) 30 and 31 constituted by 
hypoid gears, and a pair of gears (a first and second gears) 
32 and 33 constituted by helical gears. 

[0048] The first bevel gear 30 is to be fixed to a hollow 
transfer shaft 34 spline-fitted to an outer periphery of the 
cylinder section 26R. With the first bevel gear 30, there is 
engaged the second bevel gear 31. 

[0049] On the axis of the second bevel gear 31, a pinion 
shaft 31a as a transmission shaft section is integrally formed. 
The first gear 32 is spline-fitted to the pinion shaft 31a. 

[0050] In addition, the second gear 33 is engaged on the 
right side of the first gear 32. 

[0051] A gear shaft 33a of the second gear 33 is formed to 
be hoUow. An output shaft 35 is rotatably inserted to the 
hollow gear shaft 33a. 



[0052] The output shaft 35 is to be fi-eely engaged and 
disengaged with the second gear 33 through the hydraulic 
multi plate clutch 8. In an engagement thereof, the driving 
force transmitted to the second gear 33 is transmitted to the 
output shaft 35 and is transmitted to a rear differential imit 
(not shown) through a propeller shaft 37 (refer to FIG. 4) 
spline-fitted to the output shaft 35. 

[0053] Here, as shown in FIG. 3, the clutch containing 
chamber 12 for containing the hydraulic multi plate clutch 8 
is to be disposed on the engine 1 side more closely thereto 
than the second gear 33 and on the axis of the output shaft 
35. In the clutch containing chamber 12, end portions of the 
gear shaft 33a and the output shaft 35 are extendedly 
provided, 

[0054] In an intermediate section on the gear shaft 33fl, a 
pair of oil seals 36, 36 as sealing members are made in 
shdable contacted with die gear shaft 33a (refer to FIG. 3). 
The oil seals 36, 36 are held by a housing which supports the 
transfer case 9 and the gears 32 and 33. These oil seals 36, 
36 are provided in parallel and in reverse in each of seahng 
directions thereof so that liquid lightness between the gear 
containing chamber 11 and the clutch containing chamber 12 
is ensured. 

[0055] Inside the clutch containing chamber 12, a clutch 
hub 40 of the hydraulic multi plate clutch 8 is fixed to the 
gear shaft 33a. While, a clutch drum 41 is fixed to the output 
shaft 35. 

[0056] In addition, between the clutch hub 40 and the 
clutch drum 41, a plurality of drive plates 42 fitted to an 
outer periphery of the clutch hub 40 and a plurahty of driven 
plates 43 fitted to the inner periphery of the clutch drum 41 
are alternately disposed. Furthermore, on one end side of 
each of the plates 42 and 43 (on the engine 1 side), a piston 
45 is disposed. While, on the other side of each of them (on 
the second gear 33 side), a retaining plate 46 is disposed. 

[0057] The piston 45 is made slidably contacted with both 
the clutch drum 41 and the output shaft 35. A clearance 
surrounded by the piston 45 and the clutch drum 41 is 
formed as a hydraulic chamber 47. Additionally, a retainer 
49 faces the piston 45. The retainer 49 is held by the output 
shaft 35, through a snap ring 48. Between the retainer 49 and 
the piston 45, a return spring 50 is provided. Due to the 
spring 50, the piston 45 is energized on the engine 1 side. 
Additionally, the retaining plate 46 is held on the clutch 
drum 41 through a snap ring 52. 

[0058] Here, a supply of a pressure of an operating fluid 
firom a hydraidic control unit(not illustrated) to the hydraulic 
chamber 47 is practiced, through an oil passage 51 provided 
on the output shaft 35 as shown in FIG. 1. When the piston 
45 is operated with the operating fluid supplied to the 
hydrauhc chamber 47, the retaining plate 46 restricts shift- 
ing of the drive plate 42 and the driven plate 43 to the other 
end side so that an engagement of the drive plate 42 and the 
driven plate 43 is realized. 

[0059] In such transfer 3, the driving force transmitted 
from the output shaft 15 of the transmissioa 2 through the 
final gear 17 to the differentia] case 6, is transmitted to the 
left and right firont wheels, through the pinion shaft 20, the 
differential pinions 21, 21, the side gears 22L and 22R, and 
the drive shafts 25L and 25R. 
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[0060] Additionally, the driving force transmitted to the 
differential case 6 is also transmitted to the cylinder section 
26R. The driving force transmitted to the cylinder section 
26R is transmitted to the transfer shaft 34. The driving force 
transmitted to the transfer shaft 34 is, after the transmitting 
direction thereof is changed by 90° through the first and 
second bevel gears 30 and 31, transmitted to the pinion shaft 
31a. Further, the driving force transmitted to the pinion shaft 
31a is shifted rightward in parallel through the first and 
second gears 32 and 33, and transmitted to the gear shaft 
33a. Furthermore, the driving force transmitted to the gear 
shaft 33a is transmitted to the output shaft 35 when the 
hydraulic multi plate clutch 8 is engaged, and then trans- 
mitted to the rear wheel side through the propeller shaft 37. 
Here, an engaging force of the hydraulic multi plate clutch 
8 is variably controlled by the pressure of the operating fluid 
suppHed firom a hydraulic control unit(not illustrated) to the 
hydrauUc chamber 47. Therefore, a variable control is car- 
ried out for a torque distribution to the front and rear wheels. 

[0061] In this embodiment, the axis of the pinion shaft 31fl 
for transmitting the driving force whose transmitting direc- 
tion is changed by the first and second transmitting direction 
changing gears 30 and 31, is shifted in parallel through the 
first and second gears 32 and 33. In a clearance which is 
located on the axis of the shifted second gear 33 and on the 
engine 1 side more closely thereto than the second gear 33, 
the hydraulic multi plate clutch 8 is disposed. Thereby, the 
transfer 3 can be prevented from being made large-sized. 

[0062] Namely, by shifting the axis of the pinion shaft 31fl 
in parallel to itself through the first and second gears 32 and 
33, the hydraulic multi plate clutch 8 can be made disposed 
in a clearance between tlie engine 1 and the gear mechanism 
section 7. In this structure, it is not necessary to dispose the 
hydraulic multi plate clutch 8 on the axes of the fi-ont wheel 
driving shafts 25L and 25R, or on the axis of the pinion shaft 
31fl. Therefore, it becomes possible to compactly constitute 
the transfer 3, and good mountability can be provided. 

[0063] In particular, there is no necessity for disposing the 
hydraulic multi plate clutch 8 on the axis of the pinion shaft 
31fl. In the structure as shown in FIG. 4, the hydraulic multi 
plate clutch 8 is prevented from intersecting above or below 
of a steering gear box 60 and a cross member 61 which are 
arranged side to side at a front of a vehicle so that a good 
mountability can be provided. In other word, without chang- 
ing the position of the steering gear box 60, and bending the 
cross member 61, a good positional relation can be kept 
among the hydraulic multi plate clutch 8 and those members. 
Thus, realization of ensuring passive safety can be easily 
achieved with a simple body structure. Furthermore, accord- 
ing to this structure, it is not necessary to intersect the 
hydraulic multi plate clutch 8 with the steering gear box 60 
and the cross member 61, therefore, a sufficient cabin space 
and a ground clearance are conserved, 

[0064] Moreover, the transmission of driving force is 
carried out by at least a pair of the gears 32 and 33, in 
addition to a pair of the bevel gears 30 and 31, so that a 
setting of the gear ratio on the rear wheel side is facilitated. 
Accordingly, setting of the gear ratio between the front 
wheel and the rear wheel in corresponding to various 
variations in specification of an engine or a body is realized 
more easily. 

[0065] Furthermore, by disposing the hydraulic multi plate 
clutch 8 more closely to the engine 1 side than from the 



second gear 33 to the engine 1, it becomes easy to indepen- 
dently constitute the clutch containing chamber 12 in being 
liquid tight. Namely, according to this structure of this 
embodiment, the hydraulic multi plate clutch 8 is disposed 
more closely to the engine 1 side than the second gear 33, 
and the hydraulic multi plate clutch 8 is coupled to one end 
side of the gear shaft 33a and to one end side of the output 
shaft 35 inserted into the gear shaft 33a. Therefore, a seal for 
rotating sections can be made provided only on a peripheral 
section of the gear shaft 33a during forming the clutch 
containing chamber 12 in being Hquid tight. 

[0066] In addition, in the transfer case 9, by providing a 
lubricant in the clutch containing chamber 12 with a prop- 
erty different from those of lubricants in other containing 
chambers (differential containing chamber 10, gear contain- 
ing chamber 11), it is possible to obtain the best character- 
istic of the hydraulic multi plate clutch 8. 

[0067] Here, in the above embodiment, explanation was 
made as an example in which the axis of the output shaft 35 
is shifted rightward through a pair of gears 32, 33. However, 
the present invention is not limited to this structure, but the 
axis of the output shaft 35 can be shifted to any position on 
a periphery of the pinion shaft 31a. Namely, depending on 
variation in the body fi-ame or the location of the steering 
gear box, the axis of the output shaft 35 can be shifted, for 
example, to upward as shown in FIG. 5, or to downward as 
shown in FIG. 6. 

[0068] In addition, the coupling mechanism section dis- 
posed between the second gear 33 and the engine 1 is not 
limited to the hydraulic multi plate clutch, but can be, for 
example, a viscous coupling, a dilatant fluid coupling, or 
some combination thereof. 

[0069] a second embodiment of the present invention will 
be explained in the following with reference to drawings. 

[0070] FIG. 7 and FIG. 8 relate to the second embodiment 
of the present invention. FIG. 7 is an illustration showing 
positional relation between each of sections, firom a final 
gear to a propeller shaft, and a steering gear box, and FIG. 
8 is an illustration showing a constitution on a transmission 
output side. 

[0071] In FIG, 8, reference numeral 101 denotes a later- 
ally mounted front drive engine disposed in a front engine 
room of a vehicle. A driving power from the engine 101 is 
transmitted to a transmission 102 disposed on the left side of 
the engine room. 

[0072] The driving power from the engine 101, with the 
revolution thereof reduced to a specified one by the trans- 
mission 102, is transmitted to a transfer 103. In a four-wheel 
drive vehicle, the driving power is transmitted by the trans- 
fer 103 to a rear wheel. 

[0073] Namely, an output from the transmission 102 is 
transmitted from a drive gear 116 secured to a transmission 
output shaft 104 to a final gear 117 secured to a differential 
case 106 of a front differential gear unit 105, and transmitted 
to a front wheel. While, the driving power transmitted to the 
differential case 106 is transmitted to a propeller shaft 137 
arranged in a front-to-rear direction in an approximately 
central section under a body, through bevel gears 130 and 

131 which are formed with a pair of hypoid gears, and gears 

132 and 133 which are formed with a pair of helical gears. 
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The driving power is distributed from the propeEer shaft 
137, through an unillustrated viscous coupling, to a final 
reduction gear unit of rear wheels (not shown), 

[0074] The front differential gear unit 105 is constituted of 
a bevel gear-type differential gear unit. The firont differential 
gear unit 105 is constituted by containing differential pinions 
(bevel gears) 121 ratatably supported by a pinion shaft 120, 
left and right side gears 122L and 122R engaging with the 
differential pinions 121 and the like, in the differential case 
106. In the unit, left and right front (axle) driving shafts 
125L and 125R, which are spline-fitted into the side gears 
122L and 122R, respectively, are rotatably inserted in left 
and right cylinder sections 126L and 126R, respectively. 

[0075] The cylinder section 12 6R on the right side of the 
differential case 106 is extended long rightward. On the top 
of the cyhnder section 126R, a cylindrical gear securing 
shaft 134 is spline-fitted. The cylindrical gear securing shaft 
134 secures the drive gear 130 of the bevel gears on an outer 
peripheral thereof. The gear securing shaft 134 is provided 
along an outer periphery of the left driving shaft 125R, and 
each end thereof are supported by a tapered roller bearing. 

[0076] The driven gear 131 engaged with the drive gear 
130 of the hypoid gears is formed at a front end of a first 
output shaft 131a provided extendedly to a backward of the 
vehicle. The drive gear 132 of the hehcal gears is secured at 
the intermediate point of the first output shaft 131fl. 

[0077] The driven gear 133 engaged with the drive gear 
132 of the heHcal gears is formed on an outer periphery of 
a hollow second output shaft 135 disposed in parallel with 
the first output shaft 131fl. A spline shaft 137b is formed at 
a top of a front side input shaft 137£Z of the propeller shaft 
137. Also, the spline shaft 137b is inserted into the hollow 
section of the second output shaft 135. Thereby, while the 
back-and-forth shift of the spline shaft 1376 is allowed, the 
hollow second output shaft 135 is spline -fitted to the spline 
shaft 137b. 

[0078] In addition, the propeller shaft 137 is constituted as 
being divided into two with three joints. Here, the front side 
input shaft 137a is formed in a solid. The top portion of the 
front side input shaft is formed in the spline shaft 137fc, for 
being inserted into the second output shaft 135. Moreover, 
in an intermediate section between the spline shaft 137b and 
a front yoke (a position corresponding to that of a steering 
box 160 as described later), a narrowed section 137c is 
formed. Here, a depth of the narrowed section 137c, as 
required, has fittle influence in strength on the propeller shaft 
13. 

[0079] That is, in the second embodiment according to the 
present invention, the gear mechanism is constituted to 
comprise the front differential gear 105, the final gear 117, 
a pair of the bevel gears 130 and 131, a pair of the gears 132 
and 133, the first output shaft 131a and the second output 
shaft 135. The transmission shaft section is constituted by 
the propeller shaft 137. 

[0080] Next, a three-dimensional arrangement among the 
front differential gear 105, the final gear 117, a pair of the 
hypoid gears 130 and 131, a pair of the helical gears 132 and 
133, the first output shaft 131a and the second output shaft 
135, and the propeller shaft 137 will be explained. 

[0081] As shown in FIG. 7, the axes of the front differ- 
ential gear 105, the final gear 117, and the drive gear 130 of 



the hypoid gears are provided on the same axis of rotadon 
with the axes of the front wheels (the left and right driving 
axes 125L and 125R). By an engagement of the drive gear 
130 of the hypoid gear with the driven gear 131, the axis of 
rotation of the driven gear 131 of the hypoid gears is 
changed backwardly by 90°. That is, the direction of the 
output axis of the first output shaft 131a is also changed 
backwardly by 90°. 

[0082] The driven gear 131 of the hypoid gears and the 
drive gear 132 of the helical gears are rotated with the first 
output shaft 131a being taken as the axes of rotation. A 
direction of the output to be directed to the backward is 
shifted upward in parallel from itself, by an engagement of 
the drive gear 132 with the driven gear 133 of the helical 
gears, 

[0083] The driven gear 133 of the helical gears takes the 
second output shaft 135 as the axis of rotation thereof. From 
the second output shaft 135, a power is transmitted through 
the input shaft 137a to the propeller shaft 137. 

[0084] On immediately downward the narrowed portion 
137c of the input shaft 137a, a steering gear box 160 of a 
power steering system, as the vehicle constituting members 
provided from side to side to the vehicle, is disposed so as 
to cross at right angle to the input shaft 137a of the propeller 
shaft. In FIG. 7, a broken line A shows a rough outer fringe 
of a case of the transfer 103, and a broken line B roughly 
shows a position of a bottom of the body, 

[0085] In this way, according to the second embodiment of 
the present invention, the steering gear box 160 is avoided 
in a position, due to a pair of the helical gears 132 and 133. 
In this structure, the steering gear box 160 can be disposed 
at the optimum position without changing the geometrical 
arrangement thereof. 

[0086] In addition, the front side input shaft 137a of the 
propeller shaft 137 is formed in a solid so that it is possible 
to make diameter of the front side input shaft smaller. 
Further, since the narrowed portion 137c of the front side 
input shaft 137a have a further smaller shaft diameter, the 
steering gear box 160 can be disposed at the optimum 
position without changing the geometrical arrangement 
thereof. Thus, the power transmitting system can be made 
advantageous in suppressing vibration and noise while eas- 
ily overcoming specified limitations, and various variations 
in specification of an engine or a body can be easily 
complied so that a degree of flexibility in setting is 
increased, 

[0087] The input shaft 137a of the propeller shaft is 
directly spline -fitted to the shaft (second output shaft) 135 of 
the driven gear 133 of the helical gears. lo this structure, the 
transfer 103 of the input shaft section can be made small, it 
is advantageous for arranging the steering gear box 160 and 
the like. 

[0088] Furthermore, a pair of the helical gears 132 and 133 
is provided behind a pair of the hypoid gears 130 and 131. 
Therefore, in order to meet the final reduction ratio of front 
wheels with that of rear wheels, a suitable gear ration can be 
determined by adjusting the gear ratios of the two pairs, so 
that a high degree of design flexibility is achieved. 

[0089] In the explanation of the second embodiment, the 
steering gear box 160 of the power steering system is taken 
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as an example of the vehicle constituting members being the 
propeller shaft 137 to be avoid. However, besides this, the 
member can be a cross member or the like that constitutes 
a body frame. In addition, although the explanation has been 
made with the laterally mounted front drive engine taken as 
the example, the present invention can be applied to a 
vehicle with a longitudinally mounted engine. 

[0090] Next, FIGS. 9A and 9B relate to a third embodi- 
ment according to the present invention, and FIGS. 9A and 
9B are illustrations showing a connection between the 
output shaft from the transfer and the propeller shaft. Addi- 
tionally, the third embodiment differs from the second 
embodiment in that the output shaft from the transfer is 
made coupled to the propeller shaft by a flange joint. With 
respect to other similar parts to those in the second embodi- 
ment, they are designated by the same reference numerals 
and characters with explanations thereof being omitted. 

[0091] Namely, in correspondence with the second output 
shaft 135 in the first embodiment, a transfer output shaft 231 
is provided on the axis of the driven gear 133 of the helical 
gear so that the transfer output shaft 231 is protruded to an 
outside of the transfer case. 

[0092] As shown in of FIG. 9A, the transfer output shaft 
231 is formed into a soUd shaft. A flange joint 232 is fixed 
at the top of the transfer output shaft 231 by lock nuts. 

[0093] In addition, a flange joint 234 is provided at a top 
of an input shaft 233a of a propeller shaft 233. The flange 
joint 234 is coupled to the flange joint 232 of the transfer 
output shaft 231, IncidentaUy, back-and-forth sfldes of the 
propeller shaft 233 is made to be absorbed by an umllus- 
trated double offset joint provided in the propeller shaft 233 
or a spline connection made on the rear wheel side. 

[0094] The transfer output shaft 231 is formed longer than 
the input shaft 233a, The steering gear box 160 is located, 
as the vehicle constituting members provided from side to 
side to the vehicle, at immediately downward of the transfer 
output shaft 231. 

[0095] Moreover, a narrowed section 231a is formed at a 
position on the transfer output shaft 231 corresponding to 
the steering gear box 160. A shaft diameter of the narrow 
section is adapted to allow transmission strength of trans- 
mitted power. In this structure, a sufficient space for locating 
the steering gear box 160 is conserved. 

[0096] In this way, according to the third embodiment, the 
transfer output shaft 231 is formed into a solid shaft. The 
transfer output shaft 231 is located above the steering gear 
box 160, provided from side to side to the vehicle, so that the 
transfer output shaft 231 is flange coupled to the input shaft 
233a of the propeller shaft 233. In this structure, the arrange- 
ment of the steering gear box 160 can be facihtated. In 
addition, the steering gear box 160 can be arranged at the 
optimum position without changing the geometrical 
arrangement thereof. Thus, the power transmittiag system 
can be made advantageous in suppressing vibration and 
noise while easily overcoming specified limitations, and 
various variations in specification of an engine or a body can 
be easily complied. Fmther, a degree of flexibility in setting 
can be increased. Fmrthermore, the transfer output shaft 231 
have a shaft diameter made smaller at the narrowed section 
231a so that it is more advantageous in arranging the 
steering gear box 160. 



[0097] In of FIG. 3B, there is shown an example of a 
modification of the embodiment shown in of FIG. 3A. 
Namely, at a rear end of a transfer output shaft 241, a flange 
joint 242 is fixed by lock nuts. In addition, an input shaft 
243a of a propefler shaft 243 is formed in a soMd shaft. A 
flange joint 244 is provided at a top end to the solid shaft so 
that the flange joint 242 is coupled to the flange joint 42 of 
the transfer output shaft 241. Incidentally, back-and-forth 
shdes of the propeller shaft 243 is made to be absorbed by 
an uniUustrated double offeet joint provided in the propeller 
shaft 243 or a spline connection made on the rear wheel side. 

[0098] Here, the input shaft 243a of the propeller shaft 243 
is formed longer than a length of a portion which is 
protruded outwardly from the transfer output shaft 241. The 
steering gear box 160 is located, as the vehicle constimting 
members provided firom side to side to the vehicle, at 
immediately downward of the input shaft 243a. 

[0099] Moreover, a narrowed section 243b is formed at a 
position on the input shaft 243fl corresponding to the steer- 
ing gear box 160. Here, a shaft diameter of the narrow 
section is adapted to allow transmission strength of trans- 
mitted power. Thereby, a stifficient space for locating the 
steering gear box 160 is conserved. 

[0100] According to the example of the modification of 
the third embodiment, the input shaft 243a of the propeller 
shaft 243 is formed into a solid shaft the input shaft 243a is 
located above the steering gear box 160, provided from side 
to side to the vehicle, so that the input shaft 243a is flange 
coupled to the transfer output shaft 241. Thus, it is possible 
to obtain the same effects as those of the third embodiment. 

[0101] In the third embodiment and the example of the 
modification thereof, the steering gear box 160 of the power 
steering system as the vehicle constituting members is 
avoided downwardly from the transfer output shaft 231 
(241). However, according to each of vehicle forms, the 
transfer output shaft 231 (241) is disposed upwardly of the 
transfer output shaft 231(241) to avoid interfering with each 
other in a position. 

[0102] In the above embodiments, explanations thereof 
are made with a 4WD vehicle taken as an example. How- 
ever, without being limited to this, the present invention can 
be applied even to a front engine rear drive 2WD vehicle. 
Moreover, the constitution of the above described 4WD 
vehicle may be another one, for example, a structure in 
which a center differential gear unit is included in a transfer, 
or a structure in which a power transmitting system of front 
wheels is different from that of rear wheels, and the like. 

[0103] As explained above, according to the first embodi- 
ment of the present invention, an axis of the transmission 
shaft section, whose transmission direction is changed by a 
pair of gears, is shifted in parallel to itseff through the first 
gear provided on the transmission shaft section and the 
second gear engaged with the first gear. In addition to this 
stmcture, the output shaft is rotatably inserted into the axis 
of the second gear for transmitting the driving force to the 
propeller shaft. A coupling mechanism section couples the 
second gear shaft and the output shaft in such a manner that 
engagement and disengagement of the both shafts are fi:eely 
allowed. The coupling mechanism section is disposed on the 
axis of the second gear, and is more closely to the engine 
side than from the second gear to the engine. Thus, a power 
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transmitting system of a four wheel drive vehicle can be 
provided as being compact with good mountability. 

[0104] In addition, according to the second and third 
embodiments of the present invention, the power transmit- 
ting system for a vehicle exhibits excellent effects of being 
small. Further, a good positional relation of a steering 
mechanism without changing a geometrical arrangement 
can be kept. Thus, it is advantageous in suppressing vibra- 
tion and noise while easily overcoming specified limitations. 
Therefore, various variation in specification of an engine or 
a body can be easily complied. A high degree of flexibility 
in setting can be achieved. 

[0105] Further, the structure of the first embodiment can 
be applied for the structures as shown in the second and the 
third embodiment. While, the structures of the second and 
the third embodiment can be applied for the structure as 
shown in the first embodiment. 

[0106] While the presently preferred embodiment of the 
present invention has been shown and described, it is to be 
understood that this disclosure is for the purpose of illus- 
tration and that various changes and modifications may be 
made without departing firom the scope of the invention as 
set forth in the appended claims. 

What is claimed is: 

1. A power transmitting system for a vehicle, in which 
driving force provided from a transmission coupled to a 
laterally mounted front drive engine is distributed to front 
and rear wheek through a transfer disposed behind said 
engine, said transfer comprises: 

a transmission shaft section; 

a pair of bevel gear which changes a transmission direc- 
tion of the driving force; 

a first gear provided on said transmission shaft section 
having said transmission direction being changed by 
said bevel gear; 

a second gear engaged with said first gear, which shifts an 
axis of said transmission shaft section in parallel; 

an output shaft which is rotatably inserted into a gear shaft 
of said second gear so that the driving force is trans- 
mitted to said transmission shaft section; and 

a coupling mechanism section which controls a transmis- 
sion torque between said gear shaft of said second gear 
and said output shaft, wherein 

said coupling mechanism section is disposed on an axis 
of said second gear, and is more closely to said 
engine than said second gear. 

2, Hie power transmitting system according to claim 1, 
comprising: 

a coupling mechanism-containing chamber which con- 
tains said coupling mechanism section independently 
provided in a transfer case of said transfer; and 

a seal member made slidably contacted around said gear 
shaft of said second gear extendedly provided into said 
coupling mechanism-containing chamber in such a 
manner that a liquid tight separation between said 
coupling mechanism-containing chamber and other 
containing chambers containing other parts is per- 
formed. 



3. The power transmitting system according to claim 1, 
wherein said coupling mechanism section is a hydraulic 
multi plate clutch. 

4. The power transmitting system according to claim 1, 
wherein said coupling mechanism section is a couphng 
which generates a transmission torque depending on a 
difference between a front wheel rotation and a rear wheel 
rotation or on an input torque. 

5. A power transmitting system for a vehicle in which a 
laterally mounted front drive engine is provided, compris- 
ing: 

a transmission which transmits a driving force, coupled to 
said engine; 

a gear mechanism; 

a transmission shaft section to which the driving force is 
transmitted via said gear mechanism; and 

an output shaft provided in said gear mechanism, an axis 
line thereof being arranged to locate at least one of 
above or below a vehicle constituting members pro- 
vided in a width direction of the vehicle, the output 
shaft being formed into a hollow shaft having an inside 
face formed into a spline hole, 

wherein an input shaft of said transmission shaft section 
is formed into a spline shaft, and said output shaft and 
said input shaft are slidably spline-fi^tted to each other, 

6. The power transmitting system according to claim 5, 
wherein said output shaft has a helical gear which consti- 
tutes said gear mechanism at an outer peripheral portion 
thereof. 

7. The power transmitting system according to claims 5, 
wherein said input shaft comprises a narrowed section, a 
diameter of the narrowed section is adapted in correspond- 
ing to shapes of said vehicle constituting members in such 
a manner that transmission strength for the power to be 
transmitted is allowed. 

8. The power transmitting system according to claim 5, 
wherein said gear mechanism comprises at least one pair of 
gears which shifts a direction of an output from said gear 
mechanism in parallel. 

9. A power transmitting system for a vehicle in which a 
laterally mounted front drive engine is provided, compris- 
ing: 

a differential gear unit; 

a transmission shaft section; and 

a gear mechanism provided in connection with said 
differential gear unit, which have a transaxle coupled to 
said engine and transmitting a power to said transmis- 
sion shaft section via said gear mechanism so that the 
power is transmitted to a final reduction gear nnit of 
rear wheels, 

wherein said gear mechanism comprises bevel gears and 
helical gears, and wherein an input shaft of said trans- 
mission shaft section is formed into a spline shaft, and 
said output shaft and said input shaft are slidably 
sphne-fitted to each other 

10. The power transmitting system according to claim 9, 
wherein said output shaft has a helical gear which consti- 
tutes said gear mechanism at an outer peripheral portion 
thereof. 
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11. The power transmitting system according to claims 9, 
wherein said input shaft comprises a nanowed section, a 
diameter of the narrowed section is adapted in correspond- 
ing to shapes of said vehicle constituting members so that 
transmission strength for the power to be transmitted is 
allowed. 

12. The power transmitting system according to claim 9, 
wherein said gear mechanism comprises at least one pair of 
gears which shifts a direction of an output from said gear 
mechanism in parallel. 

13. A power transmitting system for a vehicle in which a 
laterally mounted front drive engine is provided, compris- 
ing: 

a differential gear unit; 

a transmission shaft section; 

a gear mechanism provided in conaection with said 
differential gear unit, which have a transaxle coupled to 
said engine and transmitting a power to said transmis- 
sion shaft section via said gear mechanism so that the 
power is transmitted to a final reduction gear unit of 
rear wheels, 

wherein said gear mechanism comprises bevel gears and 
helical gears, 



a flange joint is provided at an end of each of an output 
shaft of said gear mechanism and an input shaft of said 
transmission shaft section, 

at least one of said output shaft and said input shaft is 
formed into a solid shaft being arranged to be locale at 
least one of above or below vehicle constituting mem- 
bers provided in a width direction of the vehicle, and 
said output shaft and said input shaft are flange-coupled 
at one of front and backward of said vehicle constitut- 
ing members. 

14. The power transmitting system according to claim 13, 
wherein said output shaft has a helical gear which consti- 
tutes said gear mechanism at an outer peripheral portion 
thereof. 

15. The power transmitting system according to claims 
13, wherein said input shaft comprises a narrowed section, 
a diameter of the narrowed section is adapted in correspond- 
ing to a shapes of said vehicle constituting members so that 
transmission strength for the power to be transmitted is 
allowed. 

16. The power transmitting system according to claim 13, 
wherein said gear mechanism comprises at least one pair of 
gears which shifts a direction of an output from said gear 
mechanism in parallel. 

M 4> * * * 
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